Specificity determinants of rat tissue kallikrein probed by site-directed mutagenesis.
Site-specific mutagenesis was employed to study structure-function relationships at the substrate binding site of rat tissue kallikrein. Four kallikrein mutants, the Pro219 deletion (P219del), the 34-38 loop Tyr-Tyr-Phe-Gly to Ile-Asn mutation [YYFG(34-38)IN], the Trp215----Gly exchange (W215G) and the double mutant with Tyr99----His and Trp215----Gly exchange (Y99H:W215G) were created by site-directed mutagenesis to probe their function in substrate binding. The mutant proteins were expressed in Escherichia coli at high levels and analyzed by Western blot. These mutant enzymes were purified to apparent homogeneity. Each migrated as a single band on SDS-PAGE, with slightly lower molecular mass (36 kDa) than that of the native enzyme, (38 kDa) because of their lack of glycosylation. The recombinant kallikreins are immunologically identical to the native enzyme, displaying parallelism with the native enzyme in a direct radioimmunoassay for rat tissue kallikrein. Kinetic analyses of Km and kcat using fluorogenic peptide substrates support the hypothesis that the Tyr99-Trp215 interaction is a major determinant for hydrophobic P2 specificity. The results suggest an important role for the 34-38 loop in hydrophobic P3 affinity and further show that Pro219 is essential to substrate binding and efficient catalysis of tissue kallikrein.